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Partnering  in  the  Fight  Against  Emerging  Infections 


Annual  Report 

Fiscal  Year  1999 


Executive  Summary 


President  Clinton  recognized  that  the  United 
States  was  inadequately  prepared  to  address 
the  problems  of  emerging  infections  and  issued 
Presidential  Decision  Directive  NSTC-7  in  June 
1996.  This  directive  formally  expanded  the 
mission  of  the  DoD  to  address  the  global  threat 
of  emerging  infectious  diseases.  The  Global 
Emerging  Infections  Surveillance  and 
Response  System  (GEIS)  was  established  in 
1997  as  the  DoD  focus  for  responding  to  the 
directive.  FY99  core  Defense  Health  Program 
funding  to  implement  the  eight  presidential 
actions  of  the  directive  was  set  at  $3.3  million. 

A  strategic  plan  specifying  the  DoD  approaches 
and  planned  activities  was  published  in 
November  1998. 

DoD-GEIS  operates  in  three  primary  realms: 
the  Military  Health  System  (MHS),  the  DoD 
Overseas  Medical  Research  Units,  and  through 
partnerships  with  other  federal  agencies, 
foreign  countries,  and  international  organiza¬ 
tions  such  as  the  World  Health  Organization 
(WHO).  The  regional  Unified  Commands 
(CINCs)  are  key  partners  in  the  third  realm. 

The  DoD-GEIS  response  to  the  five  most  rele¬ 
vant  directives  of  the  President  follows. 


A.  “Enhance  the  surveillance  and 
response  components  of  our 
domestic  and  international  public 
health  infrastructure.” 


Within  the  MHS,  the  major  DoD-GEIS 
focus  has  been  to  improve  public  health 
laboratory  capacity  and  laboratory-based 
surveillance.  Efforts  included  strength¬ 
ening  capabilities  for  respiratory  disease 
surveillance  and  expanding  DoD  influenza 
surveillance.  A  high  point  was  the  three- 
day  Military  Public  Health  Laboratory 
Symposium  and  Workshop,  which  brought 
together  more  than  100  DoD  public  health 
and  laboratory  leaders  to  develop  a 
framework  to  address  current  deficiencies. 


Improving  surveillance  for  bioterrorism 
events  was  another  major  focus.  Several 
pilot  projects  moved  forward,  including 
one  that  uses  MHS  ambulatory  data  for 
daily  assessment  of  the  incidence  of 
“syndromes”  that  could  suggest  bioter¬ 
rorism  in  the  National  Capital  Region. 

The  overseas  research  labs  focused  on 
surveillance  for  drug-resistant  malaria, 
antibiotic-resistant  enteric  organisms, 
influenza,  and  unexplained  febrile 
diseases.  Several  public  health  surveil¬ 
lance  capacity  building  engagement 
projects  were  conducted  with  CINC  and 
WHO  support  to  help  foreign  health 
ministries  improve  their  ability  to  partici¬ 
pate  in  an  international  electronic  network 
for  emerging  infections  surveillance. 


B.  “Enhance  biomedical  and  behav¬ 
ioral  research  efforts  on  emerging 
infectious  diseases.” 


Although  the  primary  DoD-GEIS  mandate 
is  not  research,  close  collaboration  with 
the  Military  Infectious  Disease  Research 
Program  (MIDRP)  has  helped  ensure  that 
GEIS-generated  surveillance  data  can 
help  guide  research  efforts  in  areas  such 
as  drug  development.  This  collaboration 
also  helps  improve  the  efficiency  of  both 
efforts.  DoD-GEIS  has,  through  its  coordi¬ 
nation  mandate,  helped  articulate  the 
increased  potential  of  the  MIDRP  to  the 
White  House  Office  of  Science  and 
Technology  Policy. 


C.  “Expand  formal  training  and 

outreach  to  health  care  providers.” 


Presidential  Decision  Directive  NSTC-7 
specifically  challenged  the  overseas  labo¬ 
ratories  to  support  training  of  foreign 
scientists  and  technicians.  Most  overseas 
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labs  actively  supported  this  training  through 
not  only  in-house  training  but  also  joint 
efforts.  For  example,  the  Navy  Medical 
Research  Unit  2  in  Jakarta,  Indonesia, 
developed  an  outbreak  investigation  course 
with  WHO  that  has  been  given  in  several 
locations  in  Southeast  Asia. 

Major  efforts  were  undertaken  to 
improve  the  DoD-GEIS  website  and  the 
websites  of  its  funded  partners  so  that 
more  information  can  be  delivered 
rapidly.  At  the  DoD-GEIS  central  hub, 
major  investment  has  also  begun  into 
computer  hardware  and  procedures  to 
enable  the  use  of  “push”  technologies  so 
that  information  can  be  efficiently  and 
proactively  delivered. 


D.  “Encourage  other  nations  and 
international  organizations  to 
assign  higher  priority  to  emerging 
infectious  diseases.” 

E.  “Support  the  WHO  and  other 
bodies  in  playing  a  stronger  role  in 
the  surveillance,  prevention,  and 
response  to  emerging  infectious 
diseases.” 


DoD-GEIS  has  collaborated  with  the  White 
House  Emerging  Infections  Task  Force,  the 
State  Department  Emerging  Infections 
Office,  and  other  federal  agencies  and  has 
interacted  with  more  than  20  foreign 
governments.  DoD-GEIS  has  been  active 
in  military-to-military  forums,  especially  in 
Europe,  Latin  America,  and  Southeast  Asia. 
Considerable  progress  was  made  during 
FY99  in  helping  WHO  to  establish  a 


civil-military  liaison  activity  in  Geneva 
to  network  military  laboratories  for 
emerging  infections  surveillance,  to 
help  address  biological  warfare  and 
terrorism,  and  to  foster  improved  disease 
control  coordination  for  United  Nations 
peacekeepers. 

The  central  hub  will  continue  to  manage  imple¬ 
mentation  of  the  Presidential  Decision 
Directive  as  presented  in  the  DoD-GEIS  five- 
year  strategic  plan.  A  primary  objective  of  the 
MHS  realm  of  GEIS  will  be  to  convene  a 
working  group  to  develop  consensus  on 
those  elements  of  a  syndromic  surveillance 
system  for  biological  terrorism  detection 
and  response. 

The  overseas  laboratory  program  will  continue 
surveillance  in  the  areas  of  malaria,  drug- 
resistant  enterics,  influenza,  and  undiagnosed 
febrile  diseases.  Increased  emphasis  will  be 
placed  on  partnerships  with  WHO,  ministries 
of  health,  and  regional  military  health  care 
systems.  To  ensure  that  DoD-GEIS  efforts  at 
the  overseas  labs  are  effectively  contributing 
to  global  security,  the  DoD-GEIS  overseas 
laboratory  program  is  undergoing  an  external 
review  by  the  Institute  of  Medicine. 

DoD-GEIS  is  clearly  a  key  national  asset  for 
emerging  infection  detection  and  response. 

The  confidence  placed  in  the  DoD  by  the 
President  to  handle  this  expanded  mission  is 
bearing  much  fruit  with  respect  to  both  health 
and  security. 
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1999  Consolidated  Summary  Report  of  DoD-GEIS  Activities 


In  Presidential  Decision  Directive  NSTC-7 
President  Clinton  noted  the  following. 


“...the  national  and  international 
system  of  infectious  disease  surveil¬ 
lance,  prevention,  and  response  is 
inadequate  to  protect  the  health  of 
United  States  citizens  from  emerging 
infectious  diseases.” 


The  President  called  for  a  series  of  eight 
implementing  actions  that,  where  relevant, 
were  to  be  coordinated  with  Presidential 
Decision  Directive  39  on  U.S.  policy  on  coun¬ 
terterrorism. 

In  directive  NSTC-7,  the  President  also  stated 
the  following: 


“The  mission  of  the  DoD  will  be 
expanded  to  include  support  of  global 
surveillance,  training,  research,  and 
response  to  emerging  infectious 
disease  threats.  DoD  will  strengthen 
its  global  disease  reduction  efforts 
through:  centralized  coordination; 
improved  preventive  health  programs 
and  epidemiological  capabilities;  and 
enhanced  involvement  with  military 
treatment  facilities  and  United  States 
and  overseas  laboratories.” 

“DoD  will  ensure  the  availability  of 
diagnostic  capabilities  at  its  three 
domestic  and  six  overseas  [research] 
laboratories.. ..DoD  will  make  available 
its  overseas  laboratory  facilities,  as 
appropriate,  to  serve  as  focal  points 
for  the  training  of  foreign  technicians 
and  epidemiologists.” 


Indicative  of  the  broadly  recognized  value  of 
the  DoD’s  role  in  the  U.S.  response  to 


emerging  infectious  diseases,  committees  of 
the  House  of  Representatives  and  the  Senate 
provided  supportive  comments. 

DoD-GEIS  was  formally  established  in  1997 
as  a  structure  for  establishing  the  centrally 
coordinated  DoD  program  directed  by  the 
President.  DoD-GEIS  received  core  funding  of 
$2.9  million  in  FY98  and  $3.3  million  in  FY99 
and  operates  in  three  primary  realms.  In  the 
first  realm,  which  is  under  the  MHS  umbrella, 
each  service  executes  specific  surveillance 
operations  directed  against  emerging  infec¬ 
tious  disease  manifestations  in  DoD  health 
care  beneficiaries. 

The  second  realm  is  collaborative  international 
surveillance  and  response  managed  on  a 
regional  basis  through  the  six  DoD  tropical 
overseas  medical  research  laboratories  in 
Egypt  (NAMRU-3),  Kenya  (USAMRU-K), 
Thailand  (AFRIMS),  Indonesia  {NAMRU-2), 
Brazil  (USAMRU-B),  and  Peru  (NMRCD).  The 
overseas  lab  program  emphasizes  use  of  DoD 
expertise  to  establish  and  then  transfer  to  host 
countries  capabilities  to  conduct  timely,  sensi¬ 
tive,  and  specific  laboratory-based  surveil¬ 
lance  for  infectious  diseases  of  interest  to 
both  DoD  and  the  host  country.  In  reality  DoD- 
GEIS  is  active  not  only  in  the  specific  six  host 
countries  but  throughout  the  surrounding 
regions  of  each. 

The  U.S.  Unified  Commands  (CINCs)  are  key 
partners  in  the  third  realm,  which  focuses  on 
training  and  external  relations.  The  CINCs 
have  recognized  DoD-GEIS  as  a  valuable 
tool  for  engagement  and  have  supported  high 
level  international  emerging  infections  training 
and  capacity  building  to  supplement  the  activ¬ 
ities  of  the  overseas  labs.  The  external  rela¬ 
tions  dimension  of  DoD-GEIS  also  extends  to 
active  collaborations  with  other  federal  agen¬ 
cies,  especially  the  CDC,  international  entities 
such  as  the  WHO  and  its  subordinate  agen¬ 
cies,  and  health  and  defense  ministries  of 
other  nations. 


3 


The  President’s  Eight  Implementing  Actions 


The  President  enumerated  eight  specific 
implementing  actions.  Within  that  framework, 
DoD-GEIS  has  sought  to  make  creative  and 
valuable  contributions  that  capitalize  on  DoD’s 
unique  assets  and  capabilities.  This  report  will 
highlight  substantial  accomplishments  in  1999 
for  each  implementing  action. 


“1.  Enhance  the  surveillance  and 
response  components  of  our 
domestic  and  international  public 
health  infrastructure.” 


Activities  Based  in  the 
Military  Health  System 

Most  activities  of  DoD-GEIS  fall  under  the  cate¬ 
gory  of  enhancing  surveillance  and  response 
capabilities.  Within  the  MHS  realm  of  GEIS,  the 
focus  has  been  on  reconstituting  basic  public 
health  laboratory  infrastructure  and  improving 
the  capture  of  surveillance  data  through  labora¬ 
tory-based  reporting.  A  high  point  of  the  year 
was  the  three-day  Military  Public  Health 
Laboratory  Symposium  and  Workshop 
conducted  at  the  Armed  Forces  Institute  of 
Pathology  in  September  1999.  The  symposium 
and  workshop  were  dedicated  to  developing 
recommendations  for  improving  public  health 
laboratory  services  within  DoD  through  the 
creation  of  a  virtual  public  health  laboratory. 
Proceedings  of  the  symposium  and  workshop 
will  be  published  in  a  special  issue  of  Military 
Medicine  in  July  of  2000.  The  workshop 
focused  on  two  areas:  the  pubic  health  labora¬ 
tory  system  and  laboratory-based  surveillance. 
Key  recommendations  follow. 

Public  Health  Laboratory  System 

The  Office  of  the  Assistant  Secretary  of 
Defense,  Health  Affairs  will  direct  the 
development,  fielding,  and  maintenance 
of  a  web-based  DoD  Directory  of 
Infectious  Disease  Laboratory  Services. 
(GEIS  central  hub  has  developed  and 
placed  on  its  website  such  a  “virtual 


public  health  laboratory”  directory).  As  the 
highest  tier  public  health  laboratory  in 
DoD,  the  Armed  Forces  Institute  of 
Pathology  will  be  a  leading  agency  for 
ongoing  maintenance  and  coordination. 

The  proposed  DoD  directory  of  laboratory 
services  will  inform  physicians,  laboratory 
scientists,  and  infection  control  officers 
about  how  to  access  public  health  labora¬ 
tory  capabilities  within  DoD. 

The  three  service  laboratory  consultants 
will  address  the  issue  of  providing 
advanced  technology  to  deployable  labo¬ 
ratories  in  a  shorter  time. 

DoD  (Health  Affairs)  will  develop  a  formal 
agreement  with  the  CDC  to  include  provi¬ 
sion  of  laboratory  support.  Also,  all 
DoD  medical  laboratories  will  develop 
formal  agreements  for  public  health  labo¬ 
ratory  support  with  their  local  and  state 
laboratories. 

A  DoD  plan  will  be  developed  for  the 
archiving  of  selected  clinical  specimens 
from  people  with  diseases  of  known  or 
probable  infectious  etiology. 

Laboratory-based  Surveillance 

DoD  policy  will  be  formulated  to  establish 
an  integrated  laboratory-based  surveil¬ 
lance  program  for  reportable  diseases  and 
antibiotic  resistance  based  on  a  common 
system  solution  for  the  entire  DoD. 

The  DoD-GEIS  website  be  used  to  post 
current  military  training  facility  antibi¬ 
ograms. 

Existing  functional  CHCS  ad  hoc  reports 
designed  to  capture  diagnostic  laboratory 
data  for  reportable  diseases  will  be  identi¬ 
fied  and  made  available  through  a 
website. 
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CHCS  II  and  electronic  patient  record 
functional  requirements  will  be  reviewed  to 
determine  their  suitability  for  effective 
antibiotic  resistance  and  infectious 
disease  surveillance  at  all  levels  in  the 
MHS. 

DoD’s  laboratory-based  surveillance 
efforts  will  parallel  national  and  global 
initiatives  to  promote  sharing  of  standard¬ 
ized  data  and  capacity  building  (e.g.,  CDC 
and  state  public  health  laboratory  initia¬ 
tives  for  electronic  reporting  of  laboratory 
data  on  reportable  diseases). 


Other  MHS  activities  focused  on  emerging 
sexually  transmitted  diseases.  These  include 
diseases  caused  by  drug-resistant  Neisseria 
gonorrhoeae,  Chiamydia  trachomatis,  and 
human  papilloma  virus.  Under  the  auspices  of 
the  Prevention,  Safety  and  Health  Promotion 
Council,  chartered  by  Secretary  of  Defense 
William  Cohen,  a  sexually  transmitted 
disease  prevention  committee  (STDPC)  has 
been  formed.  The  GEIS  central  hub  is  a 
member  of  the  STDPC  and  has  been  actively 
engaged  in  identifying  and  evaluating  existing 
surveillance  tools,  to  include  laboratory  tests 
and  surveillance  systems,  with  the  goal  of 
efficiently  and  economically  decreasing  the 
burden  of  sexually  transmitted  disease  in  the 
military  and  among  other  DoD  beneficiaries. 
The  sexually  transmitted  disease  burden  in 
DoD  is  still  being  defined  by  high  rates 
compared  with  some  civilian  populations. 

In  addition  to  higher  level  long-range  planning, 
DoD-GEIS  conducted  more  local  initiatives 
both  within  the  MHS  and  internationally  to 
detect  and  respond  to  strategically  relevant 
infectious  disease  threats  including  those  that 
could  stem  from  bioterrorism. 

Domestically  the  most  representative  activity  of 
DoD-GEIS  with  respect  to  detection  and 


response  was  developing  a  rapid  syndromic 
surveillance  system  for  the  National  Capital 
Region  named  the  Electronic  Surveillance 
System  for  Early  Notification  of  Community- 
based  Epidemics  (ESSENCE). 

A  primary  objective  of  ESSENCE  is  to  facilitate 
prompt  recognition  of  a  bioterrorism  event. 
Swift  recognition  is  also  necessary  for  effec¬ 
tive  communication  about  risk  and  the  prioriti¬ 
zation  of  limited  response  assets.  By  collabo¬ 
rating  with  the  MHS  Corporate  Executive 
Information  System,  ESSENCE  gives  the 
GEIS  central  hub  daily  downloads  of  all  ambu¬ 
latory  data  system  reports  from  military  treat¬ 
ment  facilities  around  the  National  Capital 
Region.  Specific  relevant  ICD-9  codings  are 
collapsed  into  eight  syndrome  categories  (e.g., 
upper  respiratory  infection)  that  are  then 
mapped  by  the  Center  for  Health  Promotion 
and  Preventive  Medicine  using  a  geographic 
information  system  and  compared  with 
expected  morbidity  levels  and  distributions. 

Another  focus  of  DoD-GEIS  activity  within  the 
MHS  is  respiratory  disease  surveillance. 
Respiratory  viruses,  based  on  well-docu¬ 
mented  history,  are  among  the  most  serious 
naturally  occurring  emerging  infectious  threats 
facing  DoD.  The  concern  over  pandemic 
influenza  and  the  difficulty  controlling  aden¬ 
oviruses  without  an  available  vaccine  have 
highlighted  this  threat.  During  FY99  DoD-GEIS 
developed  and  the  DoD  (Health  Affairs) 
promulgated  a  policy  to  improve  influenza 
surveillance  worldwide. 
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ESSENCE:  A  Novel  Tool  to  Detect  Outbreaks  in  the  National  Capital  Region 


The  need  for  a  quick  reaction  to  disease  emergence  has  been  highlighted  by  the  increased  awareness  of  the 
threat  of  bioterrorism  in  the  United  States.  During  a  iarge-scaie  bioterrorist  attack  or  any  massive  naturai  exposure 
to  a  disease  agent,  medical  personnel  may  soon  know  there  is  a  probiem.  However,  if  disease  appears 
insidiousiy  or  is  spread  over  a  iarge  area,  detecting  and  characterizing  the  growing  outbreak  wouid  take  time  and 
information. 

Therefore  U.S.  cities  must  have  a  rapid,  reai-time,  accessibie  source  of  infectious  disease  morbidity  information. 
Information  should  be  based  on  disease  syndromes  because  most  bioterrorism  agents  would  first  induce  nonspe¬ 
cific  symptoms,  usuaiiy  described  as  “infiuenza-like.”  Even  with  accurate  and  avaiiabie  diagnostic  capabiiities,  the 
lag  before  a  specific  diagnosis  is  confirmed  can  mean  hundreds  or  even  thousands  of  cases.  Rapid  knowiedge  of 
a  disease  outbreak,  inciuding  where  it  is  occurring,  aliows  a  prompt  response,  the  optimai  targeting  of  iimited 
resources,  and  the  abiiity  of  spokespersons  to  communicate  effectiveiy  with  an  anxious  pubiic.  DoD-GEIS  has 
deveioped  a  prototype  for  the  Nationai  Capitai  Region  calied  the  Eiectronic  Surveiiiance  System  for  the  Early 
Notification  of  Community-Based  Epidemics  (ESSENCE). 

In  late  December  1999-2000  the  media  started  reporting 
increased  cases  of  infiuenza  in  Washington  DC. 

Newspaper  headiines  and  iead  teievision  news  stories 
reported  overfiowing  hospitals  and  high  work  absen¬ 
teeism  from  this  epidemic  of  fiu.  At  that  time,  DoD-GEIS 
had  just  started  to  receive  data  from  ESSENCE  and 
couid  track  upper  and  lower  respiratory  syndromes  as  the 
outbreak  unfolded. 

During  the  outbreak,  the  CDC’s  surveiiiance  systems 
using  sentinei  physicians  showed  an  infiuenza  pattern 
simiiar  to  that  seen  in  other  years  but  beginning  eariier 
than  in  the  previous  two  fiu  seasons.  However,  gathering 
reports  from  iaboratory  sources  and  from  the  network  of 
physicians  took  time,  and  most  information  from  the  CDC 
had  at  ieast  a  2-week  lag.  In  contrast,  ESSENCE 
compared  previous  years’  historicai  data  broken  into  the  same  diagnostic  codes  to  show  on  a  daiiy  basis  that  the 
outbreak  did  not  exceed  ieveis  in  the  previous  year;  it  just  occurred  approximateiy  6  weeks  eariier. 

Addition  of  a  geographic  information  systems  component  through  resources  at  CHPPM  reveaied  a  broad 
geographic  distribution  of  cases  proportionate  to  the 
beneficiary  popuiation  density.  This  distribution 
wouid  probably  not  have  reflected  a  point  source 
exposure  or  a  bioterrorist  attack. 

Future  pians  for  ESSENCE  inciude  anaiysis  to  better 
understand  the  expected  patterns  and  therefore  to 
know  when  to  be  concerned  about  an  increase  in 
disease  cases.  For  exampie,  despite  the  media 
attention,  the  infiuenza  pattern  noted  in  1999-2000 
was,  in  fact,  though  eariy  otherwisetypicai.  Other 
pians  for  ESSENCE  inciude  incorporating  data  from 
other  sources,  such  as  pharmacy  usage  and  iabora¬ 
tory  test  ordering.  Finaliy,  inciusion  of  civiiian  data 
and  working  with  the  CDC  and  state  and  iocai  heaith 
departments  to  network  other  jurisdictions  with 
simiiar  systems  wouid  greatiy  increase  the  public 
heaith  capacity  of  the  United  States. 
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DoD  Influenza  Surveillance:  Goes  Where  Others  Don’t 


The  1999-2000  influenza  surveillance  season  established  DoD-GEIS  as  a  responsive  leader  in  filling  critical  gaps 
in  the  global  influenza  surveillance  efforts.  Expansion  of  the  Air  Force’s  Project  Gargle  laboratory-based  influenza 
surveillance  into  a  DoD  surveillance  program  allowed  for  receipt  and  analysis  of  specimens  from  new  areas  of  the 
world.  In  February  1999,  five  samples  from  Peruvian  Naval  Cadets  were  identified  as  a  variant  strain  of  influenza 
A/Beijing/262-Like  that  had  only  been  seen  once  before  in  Los  Angeles.  Although  the  vaccine  covered  this  virus,  its 
detection  in  the  southern  hemisphere  was  an  important  contribution  to  ensuring  a  comprehensive  global  surveil¬ 
lance  effort. 

In  July  1999,  the  CDC  received  reports  of  an  outbreak  of  flu-like  illness  in  Panama  but  had  been  unsuccessful  in 
obtaining  isolates  to  confirm  the  reports.  In  response  to  an  urgent  request  from  CDC,  personnel  at  Floward  Air 
Force  Base  in  Panama  collected  24  samples.  These  samples  were  processed  at  the  Air  Force  lab,  and  isolates 
were  forwarded  to  CDC  within  2  weeks.  Nine  were  positive  for  influenza  A  and  were  subtyped  as  A/Sydney/H3N2- 
Like,  which  was  consistent  with  the  vaccine  strain.  However,  the  serologic  reactivity  pattern  indicated  that  there 
were  some  important  antigenic  differences  in  those  viruses  that  warranted  continued  monitoring.  Just  as  important 
as  the  new  information  was  the  impressive  demonstration  that  the  DoD  influenza  surveillance  system  could 
produce  needed  data  quickly  and  help  the  CDC  where  others  could  not. 

An  outbreak  of  influenza  A  among  a  group  of  new,  previously  unvaccinated  Army  recruits  at  the  Defense  Language 
Institute  at  Lackland  AFB  caused  30  of  these  recruits  to  be  hospitalized  and  many  more  confined  to  quarters.  A 
total  of  95  patient  specimens  was  sent  to  Brooks 
AFB  and  cultured  between  22  July  1999  and  5 
August  1999.  Influenza  A  was  isolated  in  33  of  the 
samples.  Antigenic  subtyping  confirmed  that  the 
samples  were  A/Sydney/05/97-Like  (H3N2).  This  is 
both  the  98-99  and  99-00  H3N2  component  of  the 
influenza  vaccine.  Preliminary  molecular  studies 
confirmed  that  all  outbreak  specimens  were  from 
the  same  source  and  were  closely  related  to  the 
vaccine  strain.  Some  1,100  Defense  Language 
Institute  personnel  were  at  risk  of  becoming 
infected.  To  prevent  further  spread  of  influenza, 
public  health  officials  instituted  a  14-day  regimen  of 
amantadine,  isolated  those  infected,  and  provided 
the  vaccine  to  other  students  and  instructors. 


DoD-GEIS  substantially  funded  the  Air 
Force’s  Project  Gargle  at  the  Institute  for 
Environment,  Safety,  and  Occupational 
Health  Risk  Analysis  (lERA)  (Brooks  Air  Force 
Base,  Texas)  and  the  Naval  Health  Research 
Center’s  (NHRC)  Respiratory  Disease 
Laboratory  (San  Diego,  California).  Both  are 
involved  with  surveillance  and  response  to 
respiratory  viruses,  including  influenza. 

During  the  1998-1999  influenza  season 
Project  Gargle  processed  2,532  throat  swabs 
from  17  sentinel  U.S.  military  bases,  43 
nonsentinel  bases,  and  overseas  locations  in 
Argentina,  Peru,  Ecuador,  Panama,  Japan, 
Korea,  Thailand,  and  Nepal.  Independently 


NAMRU-3  (Cairo)  added  specimens  from 
Egypt  and  Syria.  The  Air  Force  has  also 
developed  the  ability  to  correlate  the  immu¬ 
nization  status  of  Air  Force  personnel  with 
influenza  morbidity,  thus  allowing  insight  into 
vaccine  efficacy. 

Another  notable  capability  developed  under 
GEIS  at  lERA  is  the  Molecular  Epidemiology 
Branch,  which  can  sequence  influenza 
isolates  and  help  monitor  immunologically 
significant  drifts  and  shifts.  This  lab  has  also 
improved  the  DoD’s  public  health  laboratory 
capabilities  in  the  area  of  reference  and  rapid 
diagnostics  for  enteric  agents. 
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The  unique  contribution  of  DoD  to  global 
influenza  surveillance  was  recognized  in 
Project  Gargle’s  invited  presentation  at  the 
Food  and  Drug  Administration  annual  meeting 
to  develop  the  composition  of  the  1999-2000 
influenza  vaccine  for  the  United  States.  Project 
Gargle  was  the  first  lab  to  identify  MINI 
influenza  in  Latin  America  in  1999,  and  it 
successfully  responded  to  an  urgent  CDC 
request  to  obtain  and  isolate  viruses  causing 
an  influenza  epidemic  in  Panama.  Although  all 
surveillance  data  are  shared  with  CDC  and 
WHO,  the  Air  Force  has  developed  an 
influenza  surveillance  website  to  broaden 
dissemination  of  these  data  within  the  DoD 
(http://pestilence.brooks.af.mil). 

The  NHRC  has  been  outstanding  in  supporting 
DoD-GEIS  through  conduct  of  population- 
based  respiratory  disease  surveillance  at 
tri-service  basic  training  centers.  Nine 
military  training  sites  were  monitored  for 
the  frequency  of  febrile  respiratory  illness. 
Based  on  ascertainment  of  whether  ill  trainees 


meet  a  specific  case  definition  for  febrile  respi¬ 
ratory  illnesses,  weekly  counts  are  sent  to 
NHRC  and  published  on  their 
website  (http://pc1 76.nhrc.navy.mil/disease). 
More  than  2,400  throat  swabs  were  also 
forwarded  for  specific  etiological  diagnosis 
to  the  NHRCs  laboratory,  which  was 
recently  certified  by  the  College  of 
American  Pathologists.  This  work  has 
graphically  demonstrated  the  increased  burden 
of  respiratory  infection,  largely 
owing  to  adenovirus  because  of  the  loss  of 
that  vaccine. 

The  NHRC  also  has  been  monitoring  antibi¬ 
otic-resistant  Streptococcus  pyogenes  in 
military  trainees.  Of  196  isolates  tested 
between  February  1998  and  October  1999, 
over  20%  were  resistant  to  erythromycin, 
the  primary  back-up  prophylactic  for  trainees 
allergic  to  penicillin.  As  such,  they  may 
serve  as  a  reservoir  of  this  bacteria  in  the 
community  despite  efforts  at  mass  eradication 
through  prophylaxis. 


Adenovirus  Outbreaks  in  1999:  Aii  Services  Suffer 


Surveillance  established  by  DoD-GEIS  at  the  Naval  Health  Research  Center  in  San  Diego  has  been  critical  in 
defining  the  impact  of  the  cessation  of  adenovirus  vaccine  manufacture  on  military  recruits.  Not  long  after  the  last 
supplies  of  vaccine  were  depleted  in  early  1999,  outbreaks  of  febrile  respiratory  illness  were  experienced  at  many 
recruit-training  centers.  Adenoviruses  have  been  isolated  from  more  than  60%  of  the  throat  swab  samples 
received  at  NHRC  from  these  sites.  Adenovirus  type  4  has  been  implicated  as  the  primary  cause  of  the  outbreaks 
discussed  here. 


It  is  notable  that  Air  Force  recruits  training  at  Lackland  AFB  in  Texas  have  not  been  exempt  from  recent  aden¬ 
ovirus  challenges.  The  Air  Force  has  not  given  adenovirus  vaccine  to  recruits  since  the  mid-1980s  and  had  not 
generally  experienced  respiratory  illness  problems.  Yet  as  the  other  services  lost  the  ability  to  vaccinate,  and 
recruits  from  different  services  mixed  in  specialty  schools,  outbreaks  have  appeared  in  the  Air  Force. 


During  3  months  beginning  in  late  November  1999, 
473  Air  Force  basic  trainees  were  diagnosed  with 
febrile  respiratory  infections,  with  over  80% 
yielding  adenovirus  isolates.  Adenovirus  type  4 
was  the  only  serotype  isolated.  Morbidity  from  this 
outbreak  was  characterized  by  fever,  nonproduc¬ 
tive  cough,  headache,  pharyngitis,  and  lost  time 
from  usual  training. 

Continued  surveillance  for  the  pathogens  that 
cause  febrile  respiratory  illness  will  be  crucial  in 
developing  the  next  generation  of  adenovirus 
vaccines  and  other  prevention  efforts. 


Surveillance  for  Febrile  Respiratory  Illness 
at  Military  Training  Sites 

(Data  from  Fort  Benning,  Parris  Island,  and  Cape  May  not  shown) 


Population-based  surveillance  at  five  sites  in  late  1999.  Reported  by  NHRC,  San  Diego 
(LCDR  Margaret  Ryan,  MC.  USN;  CAPT  Gregory  Gray,  MC,  USN;  Anthony  Hawksworth, 
Dawn  Taggett,  and  Marietta  Maiasig),  and  Infectious  Disease  Department.  Wilford  Halt 
Medical  Center,  Lackland  AFB  (Lt  Col  Matthew  Dolan.  MC,  USAF). 


8 


NHRC  has  also  continued  to  document  what 
may  be  an  increasing  problem  with  S.  pneu¬ 
moniae  resistance  in  military  installations.  Full 
or  partial  resistance  to  penicillin  was  docu¬ 
mented  in  30.9%  of  136  isolates;  23.5%  had 
resistance  to  three  or  more  antibiotics.  The 
outstanding  public  health  laboratory  capability 
for  diagnosing  respiratory  pathogens  devel¬ 
oped  at  NHRC  with  GEIS  support  also  allowed 
NHRC  to  assist  the  Army  in  studies  of 
outbreaks  in  Korea  and  among  Rangers  at 
Fort  Banning,  Georgia. 

The  Armed  Forces  Institute  of  Pathology 
began  another  aspect  of  surveillance,  the  DoD 
Medical  Mortality  Registry,  with  partial  DoD- 
GEIS  sponsorship.  Because  many  emerging 
infections  have  first  presented  as  unexplained 
deaths,  one  capability  of  this  developing 
system  is  to  receive  daily  e-mail  reports  of 
Army  casualties  to  facilitate  rapid  follow-up  of 
suspicious  cases. 

Activities  at  DoD  Overseas 
Medicai  Research  Laboratories 

The  overseas  medical  research  units  of  the 
Naval  Medical  Research  Center  and  the 
Walter  Reed  Army  Institute  of  Research 
receive  65%  of  the  DoD-GEIS  budget,  largely 
to  execute  collaborative  surveillance  relevant 
to  both  the  DoD  and  the  host  country. 
Consistent  with  its  global  mission,  DoD-GEIS 
also  has  collaborations  with  many  countries 
beyond  those  that  actually  host  the  overseas 
labs.  Some  of  these  collaborations  reflect  the 
role  of  NAMRU-2  as  a  WHO  Collaborating 
Centres  for  Emerging  and  Reemerging 
Infectious  Diseases. 

Institutions  in  the  following  countries  had 
substantive  1999  DoD-GEIS  collaborations: 


Antigua 

Indonesia 

Syria 

Argentina 

Kenya 

Thailand 

Bolivia 

Korea 

Trinidad 

Brazil 

Laos 

Turkey 

Cambodia 

Nepal 

Uganda 

Ecuador 

Peru 

Vietnam 

Egypt 

Sudan 

Within  the  overseas  laboratory  program,  the 
FY99  focus  was  on  surveillance  for  influenza, 
antibiotic-resistant  malaria,  antibiotic-resistant 
enteric  organisms,  and  fevers  of  undetermined 
etiology.  Extensive  surveillance  data  were 
collected  and  have  been  disseminated  in 
various  ways.  Some  of  the  most  important 
programmatic  highpoints  and  findings  follow. 

The  Naval  Medical  Research  Unit-2  (NAMRU- 
2)  in  Jakarta,  Indonesia,  in  collaboration  with 
the  Indonesian  ministry  of  health,  established 
the  automated  symptom-based  Early  Warning 
Outbreak  Recognition  System  (EWORS)  in 
five  sites  around  the  Indonesian  archipelago. 
Every  day  information  is  electronically  trans¬ 
ferred  to  Jakarta  to  monitor  the  frequency  of 
symptom  complexes  occurring  in  patients. 
EWORS  captured  more  than  10,000  case 
entries  from  these  sites  in  its  first  6  months  of 
operation  and  detected  enteric  illness 
outbreaks  on  the  islands  of  Sulawesi  and  Bali. 

NAMRU-2  supplemented  syndromic  surveil¬ 
lance  with  laboratory-based  surveillance.  More 
than  3,000  cholera  surveillance  specimens 
were  collected  from  eight  hospitals  throughout 
the  archipelago.  Cholera  outbreaks  were 
investigated  on  Sulawesi  and  in  Laos.  In 
parallel  with  this  collection,  1,139  specimens 
were  examined  for  antibiotic-resistant  enteric 
agents.  In  follow-up  to  the  emergence  of  Nipah 
virus  in  Malaysia,  NAMRU-2  was  the  first  to 
recognize  Nipah-like  virus  in  the  bat  population 
of  the  province  of  North  Sumatra.  A  human 
anthrax  outbreak  was  investigated  in  Ruteng 
on  the  island  of  East  Nusa  Tenggara.  The 
DoD-GEIS  program  at  NAMRU-2  was  supple¬ 
mented  by  $300,000  in  funding  from  Pacific 
Command  to  develop  outbreak  response  capa¬ 
bilities  in  Indonesia,  Laos,  and  Cambodia. 

The  Armed  Forces  Research  Institute  of  the 
Medical  Sciences  (AFRIMS)  in  Bangkok, 
executed  a  full  spectrum  of  DoD-GEIS  surveil¬ 
lance  and  response  activities  involving  not 
only  Thailand  but  also  Nepal  and  Vietnam. 

The  U.S.  Cobra  Gold  ‘99  deployment  was  a 
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NAMRU-2  and  Indonesia  Collaborate  in  EWORS 


In  many  areas  of  the  world,  diagnostic  capabiiities  are  iacking,  so  most  diagnoses  refiect  ciinicai  presentation. 
Consequentiy  disease  surveiliance  in  these  situations  is  often  not  performed  or  is  based  on  questionabie  data. 
Because  many  emerging  or  reemerging  diseases  wiil  come  from  areas  where  good  surveiliance  data  do  not  exist, 
it  wiii  be  difficuit  to  detect  the  disease  outbreak  early  enough  to  institute  preventive  measures.  One  way  to  stili 
recognize  a  change  in  disease  occurrence,  even  with  poor  or  no  diagnostic  capabiiities,  is  to  perform  surveiilance 
on  disease  syndromes  or  symptom  dusters  rather  than  specificaliy  diagnosed  iiinesses.  The  Eariy  Warning 
Outbreak  Recognition  System  (EWORS)  was  deveioped  by  NAMRLI-2  in  Jakarta,  Indonesia,  to  detect  disease 
outbreaks  early  throughout  the  archipelago  without  reiying  on  slower  and  often  nonexistent  iaboratory  methods. 


EWORS  is  based  on  a  simpie  computer  program  that 
ailows  a  remote  ciinic  to  enter  basic  demographic  data 
on  the  patient  and  document  whether  they  have  symp¬ 
toms  such  as  fever,  diarrhea,  breathing  difficuity,  cough, 
or  vomiting. 

These  data  are  downioaded  daiiy  from  remote  sites 
around  the  country  to  the  centrai  NAMRU-2/lndonesian 
Ministry  of  Heaith  site  in  Jakarta.  Either  remoteiy  or 
iocaily,  data  can  then  be  graphed  based  on  variabies 
such  as  date,  age,  race,  and  symptoms  and  presented 
geographicaliy  by  area  of  residence  to  determine  cius- 
tering  by  location. 


In  1999,  EWORS  recognized  two  enteric  outbreaks  on 
Suiawesi  and  Bali.  The  outbreak  on  Suiawesi  was 
caused  by  choiera,  and  early  recognition  faciiitated 
specimen  coliection  and  treatment  of  patients. 

Because  symptomatoiogy  does  not  require  data  confir¬ 
mation  in  the  iaboratory,  EWORS  couid  detect  the 
increase  in  diarrhea  cases  in  reai-time  and  transmit 
the  data  immediateiy  to  the  Ministry  of  Heaith.  In 
November  1999  personnel  from  NAMRU-2  noted  an 
increase  in  a  combination  of  fever,  bleeding,  and  intra- 
dermal  hemorrhage  syndromes  reported  on  EWORS 
in  Pontiniak,  Indonesia.  In  collaboration  with  the 
ministry  of  health,  a  disease  outbreak  investigation 
confirmed  an  outbreak  of  dengue  hemorrhagic  fever. 
Such  prompt  response  allows  the  institution  of  preven¬ 
tive  measures,  e.g.,  mosquito  control. 


In  FY99,  EWORS  sites  included  five  in  Indonesia,  with  a  further  10  planned  for  startup  in  FYOO.  Expansion  to 
Laos,  Vietnam,  and  Cambodia  is  also  planned  for  FYOO.  The  expansion  of  EWORS  is  linked  closely  with  the 
ministries  of  health  in  these  countries  and  has  been  supported  energetically  by  WHO.  One  key  Indonesian  collabo¬ 
rator,  Wita  Larasati,  successfully  defended  her  Master's  thesis  at  the  University  of  Indonesia  with  her  project, 
“EWORS  Functioning  as  Early  Detection  Supporting  Tool  of  Unusual  Event/Outbreak  of  Communicable  Diseases: 
Trial  at  Four  Hospitals  in  Indonesia,  1998-1999.” 


major  surveillance  event.  Enteric  surveillance 
of  those  U.S.  troops  indicated  that 
Campylobacter  accounled  for  59%  of  the 
isolates  followed  by  enterotoxic  Escherichia 


coli,  which  accounted  for  19%.  Campylobacter 
is  now  resistant  to  all  drugs  except 
azithromycin  (95%  of  isolates  are  resistant  to 
ciprofloxacin/ofloxacin).  Azithromycin  resis- 
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tance  was  noted  in  about  1 5-25%  of 
Salmonella  and  Shigella  isolates,  so  no  single 
drug  gives  complete  coverage.  AFRIMS  also 
assisted  with  three  cholera  outbreak  investiga¬ 
tions  in  Thailand. 

Febrile  disease  surveillance  performed  by 
AFRIMS  was  centered  at  the  Kamphaeng  Phet 
Provincial  Flospital.  About  515  patients  fit  the 
case  definition  for  febrile  illness  and  were  eval¬ 
uated.  Diagnoses  included  malaria  (176), 
dengue-like  illness  (60  including  dengue,  scrub 
typhus,  typhoid,  and  leptospirosis), 
encephalitis  (10),  respiratory  illnesses  (180), 
viral  hepatitis  (10),  and  unexplained  illness 
(approximately  25).  Influenza  surveillance 
resulted  in  62  samples  from  Nepal  positive  for 
influenza  A,  all  Sydney  strain.  A  deadly 
outbreak  of  flu-like  illness  in  western  Nepal 
was  also  investigated. 

DoD-GEIS  surveillance  activities  at  the  Naval 
Medical  Research  Unit-3  (NAMRU-3)  in  Cairo, 
Egypt,  revolved  around  meningitis,  influenza, 
acute  febrile  illnesses,  and  antibiotic-resistant 
enteric  organisms.  Malaria  is  not  a  major  focus 
of  activities  at  NAMRU-3  because  its 
endemicity  in  the  region  is  relatively  limited. 
Meningitis  surveillance  involved  a  network  of 
nine  infectious  disease  hospitals  in  Egypt  with 
bacterial  analysis  conducted  locally  and  viro- 
logic  analysis  conducted  at  NAMRU-3.  These 
core  hospitals  have  become  the  focal  points 
for  emerging  infections  surveillance  in  Egypt. 

Results  of  this  meningitis  surveillance  were 
presented  and  discussed  at  a  workshop 
attended  by  NAMRU-3,  CDC,  WHO,  and 
senior  laboratory  and  preventive  medicine  offi¬ 
cials  from  the  Egyptian  ministry  of  health. 
Meningitis  surveillance  has  resulted  in  a 
substantial  growth  in  the  laboratory  capabilities 
of  both  NAMRU-3  and  the  participating  hospi¬ 
tals  and  includes  many  new  assay  technolo¬ 
gies  for  diagnosis  of  various  agents  plus  the 
establishment  of  quality  assurance  procedures 
in  the  Egyptian  labs. 


GEIS-supported  increases  in  laboratory  activi¬ 
ties  encompassed  more  than  1 5,000  separate 
serologic  assays  that  detected  active  cases  of 
meningitis  caused  by  West  Nile,  Sindbis,  and 
sandfly  fever  (Naples)  viruses.  Approximately 
10,670  cerebrospinal  fluid  virus  isolations  were 
also  attempted  on  these  patients,  yielding  107 
suspected  virus  isolates.  About  2,400  poly¬ 
merase  chain  reaction  tests  of  cerebrospinal 
fluid  identified  cases  of  enterovirus  and  herpes 
infection.  In  August  1999,  five  meningitis 
surveillance  hospitals  also  began  surveillance 
for  various  viral  and  rickettsial  pathogens. 

Under  the  antibiotic-resistant  enterics  protocol, 
more  than  600  enterotoxic  E.  coll,  200 
Shigella,  and  400  Campy/obacfer  strains  have 
been  tested.  Campy/obacfer  strains  displayed 
a  low  overall  resistance  to  erythromycin  and 
an  increasing  level  of  resistance  to 
quinolones.  Nalidixic  acid  resistance 
increased  from  13%  in  1996  to  34%  in  1998. 
Over  95%  of  the  nalidixic  acid-resistant  strains 
were  also  resistant  to  ciprofloxacin.  In  Shigella 
testing,  less  than  1%  of  the  strains  were  resis¬ 
tant  to  nalidixic  acid,  but  resistance  to  other 
antibiotics  was  substantial.  Less  than  1%  of 
enterotoxic  E.  coll  strains  were  also  resistant 
to  nalidixic  acid,  but  resistance  to  most  other 
commonly  prescribed  antibiotics  was  high.  All 
Shigella  and  all  enterotoxic  E.  co// strains 
were  sensitive  to  ciprofloxacin. 

In  1999  NAMRU-3  developed  internal  capabili¬ 
ties  to  perform  influenza  virus  isolations. 

About  994  clinical  samples  were  submitted 
from  sites  in  Cairo  and  Alexandria  for 
influenza  virus  isolation.  A  third  site  was 
established  in  Damascus,  Syria,  which 
submitted  67  clinical  samples  last  year. 

Isolates  were  forwarded  to  CDC  for  further 
analysis  and  use  by  WHO.  Relevant  training 
in  virus  isolation  and  subtyping  was  also 
provided  to  individuals  from  the  ministries  of 
health  in  Egypt  and  Syria. 
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NAMRU-3  personnel  also  had  a  major  impact 
on  surveillance  through  making  WHO  consul¬ 
tant  visits  to  Yemen,  Palestine,  Qatar,  and 
Pakistan.  Under  WHO  auspices,  a  NAMRU-3 
scientist  also  helped  investigate  a  meningitis 
outbreak  in  Sudan.  Direct  laboratory-based 
surveillance  and  outbreak  control  support  was 
provided  to  U.S.  units  on  the  Sinai  Peninsula 
and  in  Turkey. 

The  U.S.  Army  Medical  Research  Unit-Kenya 
(USAMRU-K)  faces  the  biggest  infrastructural 
challenge  of  all  DoD  overseas  laboratories 
owing  to  conditions  in  the  host  country  and 
region.  The  quantity  of  trained  personnel  who 
can  serve  as  collaborators  and  the  general 
capabilities  of  the  local  health  care  system 
make  it  much  harder  to  use  DoD-GEIS  as  a 
source  of  leverage.  Despite  these  challenges, 
USAMRU-K  made  substantial  progress  in 
building  capacity  for  outbreak  investigations  in 
East  Africa  through  collaborations  with  the  WHO 


Virus  Reference  Lab  (Nairobi,  Kenya),  Kenya 
Medical  Research  Institute  (Nairobi,  Kenya), 
CDC  (Fort  Collins,  Colorado,  and  Atlanta, 
Georgia),  Oxford  Wellcome  Trust  Centre  (Kilifi 
District,  Kenya),  and  African  Medical  and 
Research  Foundation  (Nairobi,  Kenya). 

USAMRU-K  focused  febrile  disease  surveil¬ 
lance  at  Kilifi  on  the  coast  of  Kenya  where  50% 
of  the  hospitalized  children  have  fevers  of  unde¬ 
termined  etiology.  From  this  surveillance,  the 
DoD-GEIS  program  of  USAMRU-K  isolated  the 
first  dengue  virus  in  Kenya  in  18  years.  Further 
work  demonstrated  additional  dengue-2  cases 
and  Coxsackie  B  virus.  Another  major  capability 
established  in  late  FY99  by  USAMRU-K  through 
DoD-GEIS  was  a  lab  to  perform  antimalarial 
drug  resistance  testing.  This  lab  has  begun 
studying  246  Plasmodium  falciparum  speci¬ 
mens  collected  throughout  Kenya  in  FY99. 
Routine  testing  is  being  performed  against  12 
antimalarials. 


Sea  Temperatures  Measured  by  Satellites  Are 
Used  to  Forecast  Risk  of  Mosquito-Borne  Rift  Valley  Fever  in  Africa 


By  collaborating  with  USAMRU  in  Kenya,  AFRIMS  in  Thailand,  NAMRU-3  in  Egypt,  and  the  Goddard  Space  Flight 
Center/NASA,  DoD-GEIS  has  made  significant  progress  in  understanding  the  link  between  global  climatic  condi¬ 
tions  caused  by  El  Nino  and  La  Nina  and  outbreaks  of  human  disease. 

Temperature  data  are  recorded  daily  on  National  Oceanic  and  Atmospheric  Administration  satellites  and  compos¬ 
ited  for  every  month.  Maps  A  and  C  display  global  sea  surface  temperature  anomalies  as  degree  differences  from 
the  long-term  average  for  different  dates. 


Concurrent  warmer  than  average  temperatures  in  the  eastern  Pacific  and  western  Indian  Ocean  in  June-September 
1997  signaled  heavy  rainfall  in  east  Africa  (red  on  map  A).  These 
data  were  then  used  to  forecast  the  time  and  location  at  high  risk 
for  having  Rift  Valley  fever  in  Africa  (red  on  map  B).  Conversely, 
colder  than  average  temperatures  in  December  1999  (blue  on 
map  C)  are  used  to  forecast  geographic  areas  with  a  low  risk  of 
disease  transmission  (map  D). 

Historically,  Rift  Valley  fever  epidemics  have  occurred  periodically 
and  unpredictably  in  sub-Saharan  Africa,  causing  significant 
human  morbidity  and  mortality.  Now  global  sea  surface  tempera¬ 
tures  and  Rift  Valley  fever  risk  maps  are  posted  monthly  on  the 
DoD-GEIS  website  and  can  be  used  by  international  and  local 
public  health  officials  to  predict  outbreaks  up  to  5  months  before 
their  occurrence  in  human  populations.  This  information  could 
allow  time  for  vaccination  of  domestic  animals  and  pretreatment 
of  mosquito  habitats  adjacent  to  domestic  animal  herds  and 
human  habitations.  Further  studies  are  underway  to  understand 
how  global  climate  patterns  affect  other  diseases  in  Africa,  Asia, 
and  the  Americas. 


SST,  sea  surface  temperature.  Red,  warmer  than  average  (posi¬ 
tive  anomalies)  ocean  temperatures;  blue,  colder  than  average 
ocean  temperatures  (negative  anomalies). 
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Work  on  antibiotic-resistant  enteric  infections 
also  demonstrated  some  important  findings. 
With  specimens  from  367  persons  it  was  found 
that  24.7%  of  109  children  younger  than  2 
years  had  rotavirus  infections.  Among  these 
children,  11.4%  had  Campylobacter  spp, 

11.4%  had  Shigella  spp,  and  1%  had 
Salmonella.  Overall  9.9%  of  the  patients  had 
Campylobacter  spp,  9.3%  had  Shigella  spp, 
and  1 .4%  had  Salmonella.  Drug  sensitivity 
patterns  are  pending.  Various  parasites  were 
also  documented,  and  of  note  Cyclospora  was 
not  found. 

Another  key  finding  is  that  in  surveillance  of  320 
patients  at  a  rural  hospital,  an  unusually  high 
prevalence  of  Shigella  infections  (28%)  was 
noted,  and  the  Shigella  isolates  were  resistant 
to  all  first  line  drugs  recommended  by  the 
Kenyan  Ministry  of  Health.  There  was  no  resis¬ 
tance  to  ciprofloxacin  and  nalidixic  acid.  The 
age  distribution  of  Shigella  infections  was 
unusual,  showing  an  upward  shift.  There  was 
no  outbreak,  and  multiple  serotypes  were  repre¬ 
sented.  This  finding  may  reflect  increasing  HIV 
rates  in  adults  and  bodes  poorly  for  increasing 
the  risk  of  secondary  exposure  in  the  commu¬ 
nity  with  particularly  bad  consequences  for 
young  children. 

Another  area  of  DoD-GEIS  work  executed  in 
East  Africa,  in  collaboration  with  NASA, 
involved  the  use  of  remote  sensing  technolo¬ 
gies  to  predict  disease  transmission.  One 
important  project  demonstrated  how  monitoring 
El  Niho/Southern  Oscillation  can  allow  predic¬ 
tion  of  Rift  Valley  fever  epidemics  in  East 
Africa  several  months  before  they  would  begin. 
Another  geographic  information  system  project 
is  attempting  to  use  remote  sensing  data  to 
monitor  malaria  risk  in  the  highlands  of 
western  Kenya. 

DoD-GEIS  surveillance  in  South  America 
shifted  entirely  to  the  Navy  during  FY99  when 
the  U.S.  Army  Medical  Research  Unit-Brazil 
was  closed.  Reasons  for  closure  related  to 
insufficient  active  duty  resources  for  staffing,  a 
constrained  DoD  infectious  disease  research 


budget,  and  other  administrative  issues  in 
Brazil  that  slowed  the  conduct  of  research. 
Fortunately,  the  Naval  Medical  Research 
Center  Detachment  (NMRCD)  in  Lima,  Peru, 
has  an  extensive  network  and  staff  for  surveil¬ 
lance  in  South  America. 

The  NMRCD  program  made  tremendous 
contributions  to  expanding  influenza  surveil¬ 
lance  in  Latin  America  in  1999.  This  is  particu¬ 
larly  significant  now  that  the  WHO  has  insti¬ 
tuted  an  annual  influenza  vaccine  formulation 
meeting  for  the  southern  hemisphere.  NMRCD 
has  developed  collaborations  with  clinicians  in 
Peru,  Ecuador,  and  Argentina  to  obtain 
samples.  Specimens  from  567  cases  were 
worked  up  by  the  Project  Gargle  lab  in  Texas. 
Important  insights  were  made  into  the  spec¬ 
trum  of  viruses  responsible  for  respiratory 
disease  morbidity  in  the  region  to  include  the 
detection  of  a  variant  of  A/Beijing/262/95-Like 
(H1N1)  in  an  outbreak  in  Lima  in  February 
1999.  This  was  the  first  indication  of  the  circu¬ 
lation  of  H1N1  influenza  virus  in  Latin 
American  in  1999. 

Sentinel  surveillance  for  antibiotic-resistant 
enteric  infections  was  also  conducted  in  Peru, 
Bolivia,  and  Ecuador.  A  total  of  568  enteric 
bacterial  isolates  was  obtained  from  patients  in 
eight  sites  in  Bolivia  and  Peru.  Shigella  spp 
were  the  most  frequently  recovered  species 
(44.6%).  Again,  antibiotic  resistance  in  these 
isolates  is  substantial. 

A  third  focus  of  DoD-GEIS  work  in  Peru  was  to 
document  the  extent  of  resistance  to  specific 
antimalarial  drugs.  In  an  evaluation  of  59 
cases  of  P.  falciparum  in  Padre  Cocha  that 
were  treated  with  sulfadoxine-pyrimethamine 
(the  usual  drug  in  Peru),  24%  were  early  treat¬ 
ment  failures  and  30%  were  late  treatment  fail¬ 
ures.  A  similar  study  of  40  cases  in 
Caballococha  showed  a  5%  early  treatment 
failure  rate  and  a  49%  late  treatment  failure 
rate.  These  findings  provided  the  impetus  to 
the  government  of  Peru  to  change  national 
drug  policy  regarding  treatment  of  malaria  in 
the  Peruvian  Amazon.  As  soon  as  feasible,  a 
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Malaria  Emerges  in  the  Amazon  Basin  of  Peru  (Department  of  Loreto)  1992-1997 


During  the  last  10-15  years,  malaria  has  emerged  as  a  major  public  health  problem  in  the  Amazon  basin  of  South 
America.  In  Peru  the  total  number  of  malaria  cases  reported  annually  from  the  Peruvian  Amazon  increased  more 
than  100-fold  from  850  to  102,000  between  1991 
and  1996.  Even  more  striking  was  the  increase  in  P. 
falciparum  cases  from  125  in  1991  to  30,000  in 
1996.  Although  the  cases  of  both  P.  falciparum  and 
P.  vivax  have  fallen  somewhat  during  the  last  2 
years,  the  Amazon  region,  which  has  only  4%  of  the 
country’s  population,  still  accounts  for  more  than 
one-third  of  all  malaria  reported  in  Peru.  Similar  but 
less  dramatic  trends  have  been  seen  in  other  coun¬ 
tries  of  the  Amazon  basin.  These  changes  are  prob¬ 
ably  caused  by  increased  migration  to  and  settle¬ 
ment  of  the  area;  extension  of  the  geographic  range 
of  the  major  malaria  vector.  Anopheles  darling!;  and 
increasing  antimalarial  drug  resistance. 

The  spread  and  intensification  of  antimalarial  drug  resistance  in  the  Amazon  basin  are  particularly  serious  because 
this  region  is  the  second  most  drug-resistant  area  in  the  world,  after  Southeast  Asia.  Strains  of  P  falciparum  resis¬ 
tant  to  chloroquine  were  first  reported  in  1960  in  northeastern  Columbia.  By  the  late  1960s,  chloroquine  resistance 
was  widespread  in  the  Brazilian  Amazon,  and  different  first-line  drug  regimens,  including  high-dose  chloroquine 
and  amodiaquine,  were  used  for  short  periods.  These  were  supplanted  with  sulfadoxine-pyrimethamine  (Fansidar) 
in  the  early  1970s.  By  the  mid-1970s,  reports  of  sulfadoxine-pyrimethamine  resistance  appeared  from  the  Brazilian 
and  Colombian  Amazon,  and  physicians  in  Brazil  returned  to  the  use  of  quinine  alone  or  in  combination  with  sulfa¬ 
doxine-pyrimethamine  or  tetracycline.  By  the  late  1980s,  mefloquine  became  increasingly  popular;  however,  even 
this  drug  is  in  danger  because  of  indiscriminate  use  for  both  treatment  and  prophylaxis,  particularly  in  areas  where 
mining  is  the  primary  occupation. 

Up-to-date  information  about  P  falciparum  drug  resistance  in  the  nine  countries  of  the  Amazon  Basin  is  limited, 
both  in  terms  of  the  number  of  studies  conducted  and  the  geographic  distribution  of  those  studies.  Consequently 
many  current  national  malaria  treatment  policies  in  the  region  are  not  based  on  sound  scientific  evidence. 

The  DoD-GEIS  program  at  NMRCD  in  Lima  has  begun  to  address  malaria  through  a  series  of  regional,  coordi¬ 
nated  in  vivo,  in  vitro,  and  molecular  studies.  The  initial  focus  has  been  on  Peru  because  sulfadoxine- 
pyrimethamine  had  been  the  front-line  therapy  in  the  Amazon  and  consequently  of  prime  importance  to  the 
Peruvian  national  health  system.  In  FY99,  two  therapeutic  efficacy  trials  were  conducted  using  sulfadoxine- 
pyrimethamine  for  the  treatment  of  acute  uncomplicated  P.  falciparum  malaria.  One  study  was  conducted  in  the 
village  of  Padre  Cocha  near  Iquitos,  Peru,  and  the  other  was  conducted  near  the  village  of  Caballacocha,  along 
the  frontier  with  Columbia  and  Brazil. 

These  carefully  conducted  studies  based  on  the  PAFIO  protocol  for  studying  in  vivo  malaria  resistance  showed  a 
54%  sulfadoxine-pyrimethamine  treatment  failure  rate  in  Padre  Cocha  and  also  a  54%  failure  rate  in  Caballacocha. 
Results  were  presented  at  the  Peruvian  national  antimalaria  drug  policy  meeting  and  compelled  national  health 
authorities  to  promulgate  a  change  in  national  drug  policy  for  the  Peruvian  Amazon.  Peru  will  drop  sulfadoxine- 
pyrimethamine  as  its  first-line  therapy  for  acute,  uncomplicated  P  falciparum  malaria  and  replace  it  as  soon  as 
logistically  and  economically  feasible  with  a  combination  of  artesunate  and  mefloquine. 

During  FYOO  and  subsequent  years  DoD-GEIS,  in  partnership  with  MIDRP,  expects  to  develop  additional  Amazon 
malaria  sentinel  surveillance  sites  in  Peru,  Suriname,  Ecuador,  and  Bolivia.  Training  to  increase  the  capacity  of 
local  clinicians  and  scientists  to  perform  this  surveillance  in  a  sustainable  fashion  will  be  integral. 
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Adapted  from  Aramburu-Guarda  J,  et  al.  Malaria  reemergence  in  the  Peruvian 
Amazon  region.  Emerg  Infect  Dis  1999;5:209-15. 
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combination  of  artesunate  and  mefloquine  will 
be  the  first  line  of  treatment  of  acute  uncompli¬ 
cated  P.  falciparum  malaria. 

Essential  to  the  DoD-GEIS  work  to  detect 
emerging  infectious  diseases  is  access  to 
high-level  reference  laboratory  resources.  For 
this  reason  GEIS  provides  support  to  the  U.S. 
Army  Research  Institute  for  Infectious 
Diseases  (USAMRIID)  to  support  maintenance 
of  a  uniquely  capable  DoD  reference  center  for 
isolation  and  identification  of  etiologic  agents 
and  diagnosis  of  infectious  diseases  requiring 
high  levels  of  biocontainment.  In  FY99  the 
reference  center  completed  about  985  assays 
against  exotic  agents  including  Flantavirus, 
anthrax,  Filovirus,  toxins,  Arenavirus,  and  Rift 
Valley  fever.  USAMRIID  also  helped  other 
laboratories  maintain  various  diagnostic  capa¬ 
bilities  through  manufacture  and  distribution  of 
many  antigens,  antibodies,  and  ELISA  kits. 


“2.  Enhance  biomedical  and  behav¬ 
ioral  research  efforts  on 
emerging  infectious  diseases.” 


The  second  implementing  activity  of  the  presi¬ 
dential  directive  focuses  on  research.  DoD  has 
for  many  years  had  a  major  infectious  disease 
research  program.  The  mandate  of  DoD-GEIS 
is  not  research,  but  it  is  clear  that  the  opera¬ 
tional  activities  of  DoD-GEIS  and  the  emerging 
infections  research  activities  of  the  MIDRP  of 
the  Army  Medical  Research  and  Materiel 
Command  are  mutually  reinforcing.  For 
example,  to  stretch  limited  funds,  overseas 
sites  maintained  for  surveillance  can  also 
serve  as  research  sites  and  vice  versa. 
Similarly,  specimens  collected  for  surveillance 
or  outbreak  control  can  also  be  used  to  vali¬ 
date  new,  rapid  diagnostic  technologies. 
Infrastructure  funded  with  one  program  (e.g., 
electronic  communications  links)  frequently 
assists  the  other.  In  this  way,  DoD-GEIS  has 
enhanced  DoD  emerging  infectious  disease 
research  efforts. 


In  addition,  at  the  federal  level,  planning  for 
emerging  infections  surveillance,  research, 
training,  and  response  is  integrated.  By 
working  closely  with  the  MIDRP,  DoD-GEIS 
has  been  able  to  help  ensure  that  resource 
issues  pertaining  to  military  emerging  infec¬ 
tious  disease  research  are  duly  addressed. 
Also  DoD-GEIS  has  been  an  active  advocate 
for  dealing  with  serious  shortages  of  preven¬ 
tive  medicine  and  infectious  disease  personnel 
that  handicap  effectiveness. 


“3.  Expand  formal  training  and 
outreach  to  health  care 
providers.” 


Training  is  a  high  priority  for  DoD-GEIS 
because  it  would  otherwise  be  impossible  to 
establish  and  sustain  a  significant  global 
program.  The  presidential  directive  specifically 
charged  the  DoD  overseas  labs  to  support  the 
training  of  foreign  scientists  and  technicians. 
This  training  has  been  accomplished  in  several 
notable  ways.  Most  DoD-GEIS  surveillance 
activities  have  been  collaborative  efforts  with 
host  county  personnel.  For  example,  in  the 
NMRCD  program,  20  technical  and  professional 
personnel  were  trained  in  relevant  field  and 
laboratory  techniques.  NAMRU-2  not  only 
taught  joint  WFIO-NAMRU-2  Outbreak 
Response  Training  Workshops  in  Laos, 
Indonesia  (island  of  Irian  Jaya),  and  Cambodia 
(with  AFRIMS  assistance),  they  also  organized 
and  managed  a  WFIO-funded  meeting  to  intro¬ 
duce  ministers  of  health  from  Laos,  Cambodia, 
Vietnam,  and  Singapore  to  EWORS. 

NAMRU-3  sponsored  formal  training  for 
personnel  from  the  Egyptian  and  Syrian 
ministries  of  health  who  are  involved  in  various 
aspects  of  the  NAMRU-3  GEIS  program.  In 
January  1999,  NAMRU-3  organized  a  work¬ 
shop  to  review  the  meningitis  surveillance 
efforts;  participants  included  the  first  undersec¬ 
retaries  of  preventive  and  laboratory  sectors  of 
the  Egyptian  ministry  of  health.  A 


15 


joint  NAMRU-3/Egyptian  Central  Public  Health 
Lab  Workshop  was  also  conducted  in  July 
1999  to  teach  quality  assurance  and  antimicro¬ 
bial  susceptibility  techniques  for  laboratorians 
participating  in  DoD-GEIS  surveillance.  In  July 
1999  a  workshop  was  also  held  on  blood 
culturing.  Long-term  training  in  virology  was 
provided  to  technicians  from  the  Egyptian  and 
Palestinian  ministries  of  health.  The  6-month 
training  for  the  Palestinian  technician  was  paid 
through  a  WHO  grant.  NAMRU-3  staff  also 
supported  a  WHO-sponsored  workshop  on 
epidemic  preparedness  in  the  Eastern 
Mediterranean  Region. 

GEIS-supported  personnel  have  published 
many  papers  this  year  in  the  peer-reviewed 
literature  and  have  given  formal  presentations 
to  several  DoD  and  other  U.S.  physicians. 

The  September  1999  DoD-GEIS  Military 
Public  Health  Laboratory  Symposium  and 
Workshop  was  certified  for  9  hours  of  contin¬ 
uing  medical  education  by  the  Office  of  the 
Army  Surgeon  General. 

A  primary  vehicle  for  outreach  is  the  DoD- 
GEIS  website  (www.geis.ha.osd.mil).  This 
frequently  updated  site  aspires  to  become  a 
“one-stop  source”  of  documentation  and 
related  links  for  infectious  disease  control  infor¬ 
mation  pertaining  to  DoD  populations. 

A  major  effort  developed  by  DoD-GEIS  in  FY99 
for  execution  in  FYOO  was  a  $50,000  program 
to  offer  competitive  travel  grants  to  junior  DoD 
physicians,  medical  students,  and  scientists  to 
spend  1-2  months  at  a  DoD  overseas  lab 
becoming  familiar  with  emerging  infections 
surveillance  and  research  methods.  This 
program  is  designed  to  help  overcome  one  of 
the  DoD’s  greatest  challenges  in  addressing 
emerging  infections,  a  rapidly  dwindling  cadre 
of  capable  scientific  expertise.  It  is  hoped  that 
these  introductory  experiences  will  facilitate 
recruiting  personnel  to  do  this  work. 


“4.  Review  and  update  regulations, 
procedures,  and  resources  for 
screening  and  quarantine  at 
ports  of  entry  into  the  United 
States.” 


“5.  Make  information  about  ill  inter¬ 
national  travelers  with  communi¬ 
cable  diseases  more  accessible 
to  domestic  health  authorities.” 


Although  screening  and  quarantine  of  travelers 
are  primarily  the  responsibility  of  the 
Quarantine  Division  of  the  CDC,  DoD-GEIS 
personnel  have  met  with  CDC  action  officers 
about  these  tasks.  A  CDC  goal  is  to  improve 
sharing  of  DoD  surveillance  information,  partic¬ 
ularly  as  it  pertains  to  redeploying  U.S.  forces. 
A  senior  staff  member  from  the  CDC 
Quarantine  Division  addressed  the  DoD  over¬ 
seas  lab  commanders  about  supporting  their 
attempts  to  identify  and  control  potential  impor¬ 
tations  of  disease  through  recruiting  travel 
clinics  in  their  regions  to  the  GeoSentinel 
Surveillance  System  that  CDC  operates  jointly 
with  the  International  Travel  Medicine  Society. 


“6.  Encourage  other  nations  and 
international  organizations  to 
assign  higher  priority  to 
emerging  infectious  diseases.” 

“7.  Support  the  World  Health 

Organization  and  other  bodies  in 
playing  a  stronger  role  in  the 
surveillance,  prevention,  and 
response  to  emerging  infectious 
diseases.” 


DoD-GEIS  has  supported  the  White  House 
Emerging  Infections  Task  Force  [Committee  on 
International  Science  Engineering  and 
Technology  (CISET)]  and  the  State 
Department’s  emerging  infections  activities. 
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Under  CISET,  the  CDC  and  the  DoD  have 
partnered  to  sponsor  a  project  under  the 
umbrella  of  the  Asia  Pacific  Economic 
Cooperation’s  International  Science  and 
Technology  Working  Group  to  assess  infra¬ 
structure  needs  in  the  Asia  Pacific  region. 

DoD-GEIS  participated  in  a  meeting  of  the 
U.S.  European  Union  Task  Force  on  Emerging 
Infections  held  at  the  State  Department  and  in 
the  Institute  of  Medicine  Forum  on 
International  Aspects  of  Emerging  Infections. 

DoD-GEIS  has  been  active  in  various  military- 
to-military  forums  to  encourage  other  nations 
to  assign  high  priority  to  emerging  infections. 


In  addition  to  several  presentations  at  the 
Asia-Pacific  Military  Medicine  Conference  in 
Bangkok  in  March  1999,  DoD-GEIS  central 
hub  staff  gave  formal  presentations  to  military 
organizations  in  Germany,  France, 

Netherlands,  and  Argentina.  DoD-GEIS  staff 
spoke  at  the  SOUTFICOM  Emerging  Infections 
Conference  for  military  medical  personnel  from 
Latin  America  and  the  Caribbean  in 
September  1999.  With  SOUTFICOM  financial 
support,  DoD-GEIS  has  continued  a  major 
project  to  establish,  in  collaboration  with  the 
Caribbean  Epidemiology  Centre,  an  auto¬ 
mated  network  for  laboratory-based  public 
health  surveillance  in  the  Caribbean.  To  date 
this  project  has  trained  more  than  200 


SOUTHCOM  Supports  DoD-GEIS  Partnership  with  Pan  American  Heaith  Organization 


One  of  the  first  capacity-building  projects  of  DoD-GEIS  was  to  collaborate  with  the  Pan  American  Health 
Organization's  Caribbean  Epidemiology  Centre  (CAREC)  to  build  the  infrastructure  and  knowledge  base  needed  to 
implement  a  regional  public  health  laboratory  surveillance  program.  CAREC  (Port  of  Spain,  Trinidad)  provides 
public  health  consulting,  information,  training,  laboratory  reference,  and  epidemiology  services  to  its  21  member 
nations. 


In  1996,  the  Centre  and  individual  Caribbean  countries  recognized  the  need  for  improving  disease  surveillance 
throughout  their  region.  In  late  1997,  the  Division  of  Preventive  Medicine  at  the  Walter  Reed  Army  Institute  of 
Research  and  U.S.  Atlantic  Command,  along  with  the  CDC,  began  providing  computers  and  training  to  help 
CAREC  and  its  members  establish  effective  public 
health  laboratory  surveillance.  The  Caribbean  surveil- 
lance  infrastructure  assistance  project  is  now  adminis- 
trated  by  DoD-GEIS  with  financial  support  from 
SOUTHCOM  through  its  humanitarian  assistance 
program.  To  ensure  that  the  program  remains  focused 
on  the  needs  of  the  region,  CAREC  has  hired  a  PhD- 
level  epidemiologist  to  manage  the  project. 
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The  computerized  surveillance  system  is  built  around 
the  Public  Health  Laboratory  Information  System 
(PHLIS).  PHLIS  was  developed  and  is  maintained  by 
the  CDC.  It  is  a  simple  but  powerful  tool  for  collecting 
surveillance  data  and  reporting  them  from  local  to 
national  and  regional  agencies.  Since  1997,  the 
Caribbean  public  health  surveillance  infrastructure  project  has  donated  95  Pentium-based  systems  for  use  at  the 
ministries  of  health  and  national  labs  in  15  countries.  Eight  of  those  countries  have  also  received  expanded 
training.  More  than  200  ministry  of  health  personnel  have  been  trained  on  PHLIS  to  date. 


Mi-Suk  Kang  of  Walter  Reed  Army  Institute  of  Research  leads  PHLIS  training 
session  at  the  Ministry  of  Health  in  Barbados. 


In  addition  to  country-specific  training,  DoD-GEIS  co-sponsored  with  CAREC  a  weeklong  training  conference  in 
Trinidad  in  December  1997.  GEIS  had  PHLIS  translated  into  Spanish  to  foster  its  use  in  the  Spanish-speaking 
countries  of  the  Caribbean  and  Central  and  South  America.  DoD-donated  equipment  to  help  CAREC  establish  a 
website  (www.carec.org)  to  improve  distribution  of  surveillance  reports.  The  website  has  improved  public  health 
communications  throughout  the  region.  At  the  end  of  FY99  several  countries  are  transmitting  data  to  CAREC 
through  PHLIS.  CAREC  is  working  closely  with  all  nations  to  ensure  rapid  and  accurate  data  collection. 
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regional  public  health  personnel  and  donated 
nearly  1 00  new  computer  systems  and  soft¬ 
ware  for  this  network. 

During  three  days  in  December  1998  in 
Washington  DC,  DoD-GEIS  hosted  BG 
Raffaele  D’Amelio,  an  Italian  Air  Force  physi¬ 
cian  detailed  part-time  to  WHO.  Subsequently, 
DoD-GEIS  has  developed  a  strong  relationship 
with  senior  WHO  staff  as  a  result  of  two  visits 
to  Geneva  and  meetings  in  the  United  States 
with  other  WHO  personnel.  A  proposal  was 
jointly  drafted  by  WHO  and  DoD-GEIS  to 
establish  at  WHO  headquarters  in  Geneva  a 
civil-military  liaison  activity  to  focus  on 
engaging  military  health  care  systems  in  other 
countries  in  emerging  infections  surveillance. 
WHO  has  an  explicit  desire  to  see  military 
health  care  facilities  contribute  more  to  antibi¬ 
otic  resistance  surveillance  and  influenza 
surveillance.  The  current  expectation  is  that 
the  DoD  will  detail  one  active  duty  preventive 
medicine  physician  to  WHO  headquarters  in 
the  summer  of  2000. 

NAMRU-2  (Indonesia)  has  been  formally 
named  a  WHO  Collaborating  Centre  for 
Emerging  Infections.  As  such  it  is  recognized 
as  a  valuable  source  for  laboratory  and 
epidemiologic  support  for  civilian  authorities  in 
the  regions.  NAMRU-2  hosted  a  WHO-funded 
meeting  in  Bali  to  introduce  EWORS.  Current 
plans  call  for  extending  EWORS  to  Cambodia, 
Laos,  Vietnam,  and  Singapore.  NAMRU-2,  with 
assistance  from  AFRIMS,  also  conducted  an 
outbreak  investigation  course  in  Cambodia  for 
WHO.  This  effort  has  produced  a  250-page 
joint  NAMRU-2/WHO  manual  on  outbreak 
investigation. 

A  key  contribution  to  WHO  has  also  been  the 
collaborative  efforts  led  by  the  Air  Force’s 
influenza  surveillance  lab  to  collect  and 


characterize  influenza  isolates  throughout  the 
world.  This  past  year  the  overseas  labs  supple¬ 
mented  MHS  beneficiary-focused  efforts  by 
adding  active  surveillance  sites  in  Nepal, 
Thailand,  Peru,  Argentina,  Ecuador,  Egypt,  and 
Syria.  The  DoD  surveillance  from  Peru  picked 
up  the  first  H1N1  influenza  strains  in  South 
America  in  CY99,  a  swift  indication  of  the  value 
of  these  collaborations. 


“8.  Expand  United  States  agency 

missions  and  mandates  in  order  to 
ensure  that  responsibie  agencies 
are  provided  with  the  authority, 
emergency  procurement  powers, 
and  resources  to  respond  to 
woridwide  disease  outbreaks  that 
have  the  potentiai  to  adverseiy 
affect  the  United  States.” 


DoD-GEIS  is  a  direct  outcome  of  the 
President’s  directive  to  expand  the  mission  of 
the  DoD  in  emerging  infections  surveillance  and 
response.  Working  through  the  Office  of  the 
Undersecretary  of  Defense  (Policy)  for  Special 
Operations  and  Low  Intensity  Conflict, 
Peacekeeping  and  Humanitarian  Assistance 
and  with  the  director  of  the  Emerging  Infections 
Office  at  the  State  Department,  DoD-GEIS  has 
been  able  to  help  clarify  DoD’s  role  in 
responding  to  worldwide  disease  outbreaks  and 
identify  the  mechanisms  to  be  used  to  invoke 
such  assistance.  The  DoD  overseas  laborato¬ 
ries  in  1999  contributed  to  the  investigation  of 
and  response  to  several  internationally  signifi¬ 
cant  disease  outbreaks.  Considering  the  spec¬ 
trum  of  epidemiologic,  logistic,  clinical,  and  polit¬ 
ical  challenges  associated  with  worldwide 
disease  outbreaks,  the  issue  of  resources  is 
difficult  to  address  in  the  abstract  and  will  likely 
be  handled  case-by-case. 
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The  Future 


The  central  hub  will  continue  to  manage  imple¬ 
mentation  of  the  Presidential  Decision 
Directive  as  laid  out  in  the  five-year  strategic 
plan.  Within  the  MHS  realm  of  DoD-GEIS, 
emphasis  will  be  placed  on  improved  function¬ 
ality  of  public  health  laboratory  services  and 
establishment  of  a  capacity  for  laboratory- 
based  surveillance  and  antibiotic  resistance 
surveillance.  Further  emphasis  will  be  given  to 
building  not  only  an  electronic  network  but  also 
a  human  network  via  the  aggressive  imple¬ 
mentation  of  “push”  technologies  for  the  DoD- 
GEIS  website. 

Another  key  objective  of  the  MHS  realm  of 
DoD-GEIS  will  be  to  convene  a  working  group 
to  develop  consensus  on  those  elements  of  a 
syndromic  surveillance  system  for  biological 
terrorism  detection  and  response.  A  three-day 
meeting  is  planned  with  a  particular  focus  on 
building  civil-military  relationships  to  better 
protect  the  National  Command  Authority  and 
the  populace  of  the  nation’s  capital. 


The  overseas  laboratory  program  will  continue 
with  the  primary  surveillance  modules  in 
malaria,  drug-resistant  enterics,  influenza,  and 
unknown  febrile  diseases.  Increased  emphasis 
will  be  placed  on  partnerships  with  ministries 
of  health  and  regional  military  health  care 
systems.  Partnerships  with  the  CINCs  will  be 
expanded  to  facilitate  building  of  local  capacity 
through  civic  assistance.  The  labs  will  be 
increasingly  involved  in  training  both  DoD  and 
foreign  personnel  in  emerging  infections 
surveillance  and  esponse.  To  ensure  that  the 
labs  are  contributing  to  global  security  in  the 
most  effective  manner,  the  DoD-GEIS  over¬ 
seas  laboratory  program  is  undergoing  an 
external  review  by  the  Institute  of  Medicine  in 
FYOO-01 . 

DoD-GEIS  is  a  key  national  asset  for  emerging 
infections  detection  and  response.  The  faith 
placed  in  the  DoD  by  the  President  to  handle 
this  expanded  mission  is  strengthening  health 
and  security. 


Rapid  Diagnostic  Capabiiities  Yieid  Swift  Detection  of  Saimoneiia  Outbreak 


As  the  new  science  of  molecular  epidemiology  evolves,  timely  detection  of  infectious  diseases  moves  to  the  fore¬ 
front.  Molecular  identification  and  fingerprinting  technology  can  now  be  applied  to  food  borne  and  waterborne 
outbreaks  that  are  identified  within  Air  Force  communities  in  the  United  States  as  well  as  in  deployed  locations  to 
identify  clusters,  resistance  patterns,  and  virulence  factors. 

The  Human  Systems  Program  Office,  in  conjunction  with  the  311th  Human  Systems  Wing’s  Air  Force  Institute  for 
Environment,  Safety  and  Occupational  Health  Risk  Analysis  (AFIERA),  the  Force  Protection  Battle  lab,  the  Armed 
Forces  Institute  of  Pathology,  and  the  Air  Force  Operational  Test  and  Evaluation  Center  developed  the  ruggedized 
advanced  pathogen  identification  device  (RAPID)  to  meet  the  need  for  rapid  biological  assessment  as  identified  by 
the  Air  Combat  Command  Surgeon  General.  RAPID  employs  DNA/RNA  binding  and  polymerase  chain  reaction 
amplification  technology  to  identify  genetic  targets  of  biological  warfare  agents,  emerging  pathogens,  and  epidemic 
disease. 


In  July  1999  RAPID  was  field  tested  at  Prince  Sultan  Air  Base  in  Saudi  Arabia  during  a  Joint  Expeditionary  Force 
exercise  where  Escherichia  coli  and  Saimoneiia  were  detected  in  spiked  water  and  blood  samples.  Laboratory 
experts  from  Brooks  AFB,  Texas,  demonstrated  the  molecular  approach  using  unique  DMA  sequences  found  in 
various  pathogens  that  were  amplified  by  polymerase  chain  reaction.  Identification  was  achieved  within  30  minutes 
and  proved  to  be  both  effective  and  fast  in  the  field.  This  field  test  resulted  in  the  development  of  25  DNA  probe  sets 
against  primarily  Gram-negative  organisms  known  to  contaminate  food  and  water. 


Only  5  months  later  a  suspected  food  borne  illness  outbreak  at  Prince  Sultan  Air 
Base  provided  the  first  opportunity  to  use  RAPID.  Between  19  Dec  1999  and  1  Jan 
2000,  a  clustering  of  107  acute  diarrhea  cases  occurred  on  the  base.  RAPID  was 
used  to  test  15  of  29  stool  samples,  and  within  hours  it  was  determined  that  the 
outbreak  was  due  to  Saimoneiia  enteritis  Group  D.  In  contrast,  stool  cultures  and 
biochemical  identification  yielded  the  causative  agent  a  full  2  days  after  RAPID 
results  were  released.  The  cause  of  the  outbreak  was  traced  to  raw  poultry,  which 
also  tested  positive  for  Saimoneiia  using  RAPID.  Because  of  the  early  characteriza¬ 
tion,  the  outbreak  was  limited  to  approximately  2.5  percent  of  the  base  population, 
preventing  a  negative  and  potentially  devastating  impact  on  the  mission. 
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Acronyms 


AFB 

Air  Force  Base 

AFRIMS 

Armed  Forces  Research  Institute  of  Medical  Sciences  (Thailand) 

CDC 

Centers  for  Disease  Control  and  Prevention 

CHCS 

Composite  Health  Care  System 

CINC 

Commander-in-Chief 

CISET 

Committee  on  International  Science,  Engineering  &  Technology 

CY 

Calendar  Year 

DoD 

Department  of  Defense 

ELISA 

Enzyme  Linked  Immunosorbent  Assay 

ESSENCE 

Electronic  Surveillance  System  for  Early  Notification  of  Community-based 
Epidemics 

EWORS 

Early  Warning  Outbreak  Recognition  System 

FY 

Fiscal  Year 

GEIS 

Global  Emerging  Infections  Surveillance  and  Response  System 

lERA 

Institute  for  Environment,  Safety  and  Occupational  Health  Risk  Analysis 

MRS 

Military  Health  System 

MIDRP 

Military  Infectious  Disease  Research  Program 

NAMRU-2 

Naval  Medical  Research  Unit-2  (Indonesia) 

NAMRU-3 

Naval  Medical  Research  Unit-3  (Egypt) 

NASA 

National  Aeronautics  and  Space  Administration 

NHRC 

Naval  Health  Research  Center 

NMRCD 

Naval  Medical  Research  Center  Detachment  (Peru) 

PHLIS 

Public  Health  Laboratory  Information  System 

SOUTHCOM 

Southern  Command 

STDPC 

Sexually  Transmitted  Disease  Prevention  Committee 

USAMRIID 

U.S.  Army  Medical  Research  Institute  of  Infectious  Disease 

USAMRU-B 

U.S.  Army  Research  Unit-Brazil 

USAMRU-K 

U.S.  Army  Research  Unit-Kenya 

WHO 

World  Health  Organization 
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